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SUMMARY 


An investigation of a l/22-scale model of the Republic F-IO 5 airplan^^/ 
conducted in the Langley i|- by 4- foot supersonic pressure tunnel has been 
extended to determine the static longitudinal aerodynamic characteristics 
of a revised configuration for Mach numbers of 1.41 and 2,01. In the pres- 
ent investigation all configurations of the revised model Incorporated a 
45 ° sweptback wing of aspect ratio 3.2 and twin- root supersonic inlets. 

The model revisions Included the following; (l) a lengthened fuselage, 

( 2 ) a relocated canopy, ( 3 ) a contoured fuselage afterbody, ( 4 ) a ventral 
fin, and (5) an enlarged vertical tail. The Investigation included the 
effects of various arrangements of external stores, a photoreconnaissance 
nose, duct air-bleed ports, and fully deflected dive-brake flaps. 


The revised model with a horizontal- tall incidence of -3° exhibited 
a minimum drag coefficient of approximately 0.037 ^" 0 ^ Mach numbers of 1.4l 
and 2.01. A comparison of the drag characteristics of the revised model 
and the original model equipped with transonic Inlets at a Mach number 
of 1.4l indicated that the drag of the revised model was substantially 
lower than the drag of the original model. With the horizontal tail of 
the revised model at an incidence angle of -24^, values of trim lift coef- 
ficient of approximately 0.475 and O .675 were obtained at an angle of 
attack of 13° for Mach mmibers of 2.01 and 1.4l, respectively. The maxi- 
mum trim lift-drag ratio was 4.3 for a Mach number of 1.4l. 
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UWRODUCTION 


At the req^uest of* the United States Air Force, an investigation of 
the aerodynamic characteristics of the Republic F-105 airplane configura- 
tion has been undertaken by the National Advisory Committee for Aeronautics. 
This airplane has a ^5° sweptback wing having an aspect ratio of 5 . 2 . 
References 1 to 6 present the aerodynamic characteristics of various con- 
figurations of this airplane at subsonic, transonic, and supersonic speeds. 
References 5 and 6 indicate some Improvement in the drag level and direc- 
tional stability were obtained with certain revised configurations. These 
modifications consisted primarily of changes in the fuselage geometry and 
in the case of reference 6 were incorporated with a modified wing of 
aspect ratio 

This paper presents results of additional tests in the Langley 4- 
by 4-foot supersonic pressure tunnel to determine the longitudinal sta- 
bility and control characteristics at Mach numbers of 1.4l and 2.0!?. for 
a revised configuration of the Republic F-I 05 airplane equipped with a 
wing of aspect ratio 5*2. The revised configuration as compared with 
the original configuration of reference 5 incorporated (l) a lengthened 
fuselage, (2) a relocated canopy, (3) a contotjred fuselage afterbody, 

(4) a ventral fin, 'and ( 5 ) an enlarged vertical tail. Included in the 
paper are results showing the effects of a photoreconnaissance nose, 
various arrangements of external stores, duct air-bleed ports, and fully 
deflected dive-brake flaps.' In order to evaluate the overall effect of 
the revisions on the longitudinal characteristics at a Mach number of 1.4l, 
results obtained with the original configuration equipped with transonic 
inlets are included. 


SYMBOLS 


The data are referred to the stability axes with the reference center- 
of- gravity (moment center) located at the quarter chord of the mean aero- 
dynamic chord and have been reduced to nondimens ional coefficients which 
are defined as follovra: 

C-L lift coefficient, Lift/qS 

Cp* external drag coefficient, Drag/qS 

. pitching-moment coefficient. Moment /qSc 
S area of basic wing (excluding inlets), 0.795 sq ft 
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■wing span, 1*59 ft 
chord, ft 

mean aerodynamic chord, O .52 ft 
free-stream dynamic pressure, Ib/sq ft 
■wing loading, Ib/sq^ ft 
lift- drag ratio, Cl/Cj) 

free-stream Mach number 

angle of attack of fuselage reference line, deg 

angle of incidence of chord plane of horizontal tail with 
respect to fuselage reference line, deg 

Increment of normal acceleration, g 

effective do^wnwash angle, deg 

horizontal- tall effectiveness 

rate of change of pitching-moment coefficient -with lift 
coefficient 


MODEL AND APPARATUS 


The geometric characteristics of a revised and original configura- 
tion of a l/ 22 -scale model of the Republic F-I 05 airplane are presented 
in figure 1 and in table I. Photographs of the model configurations are 
presented in figure 2 . 

The model configurations, designated "revised" and "original" herein, 
differ because of changes in the fuselage and inlet geometry and vertical- 
tail area. 

Both configurations were equipped with a -wing having 45° sweepback 
at the quarter-chord line, an aspect ratio of 5 » 2 , and a taper ratio 
of 0.468. The wing was constructed ■with an NACA 6^A005.7 airfoil section 
at the tip and NACA 65A005«5 airfoil sections at the sta-tion 0.38b/2 from 
the plane of symmetry. The -wing was positioned slightly above the fuse- 
lage reference line. 
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The fuselage of the revised model differed from that of the original 
model namely by (l) a lengthened forebody, (2) a more forward located 
canopy, and (5) a contoured afterbody accomplished by the addition of a 
bump, (See fig. 1.) 

Both models were equipped with open twin-root inlets ducted to a 
single exit at the base of the fuselage. The duct system Incorporated 
a boundary- layer diverter with a wedge half angle of 49*^ connected to 
the air-bleed port shown in figure 1. The revised model had supersonic 
Inlets (fig. 2(a)), whereas the original model had transonic inlets 
(fig. 2(b)). An all-movable horizontal tail was mounted below the extended 
chord plane of the wing. The vertical tall of the revised model had 
approximately 32 percent more area than that of the original model. Both 
models were equipped with a ventral fin. The dive-brake flaps and duct 
air-bleed port are shown in figure 1; the gun blisters and external stores 
are shown in figures 2(a) and (3)^ respectively. The forces and moments 
acting on the model were measured by means of a six- component internal 
strain-gage balance attached to a sting. 


TEST 

Test Conditions and Procedure 


The tests were conducted in the Langley 4- by 4-foot supersonic 
pressure tunnel at Mach numbers of l,4l and 2.01 with a stagnation pres- 
sure and temperature of 3 pounds per square inch absolute and 100° F, 
respectively. The dewpoint was maintained slightly below -25° F so that 
no significant condensation effects were encountered. The relative low 
stagnation pressure of the test was dictated by limitations of the strain- 
gage balance. The Reynolds number based on the mean aerodynamic chord 

was 7*9 X 1(P for M = 1.4l and 6,4 x 10^ for M = 2.01. Forces and 
moments were measured through a range of angles of attack from -6° to 
approximately 19 ° at a sideslip angle of 0°. 


Corrections and Accuracy 

The angles of attack have been corrected for deflection of the 
strain-gage balance and the sting under load. Base-pressure measurements 
were made and the drag coefficients were adjusted to correspond to free- 
stream static pressiore at the base. The internal pressure of the model 
was measured and corrections for a buoyant force on the strain-gage bal- 
ance have been applied to the drag results. The internal drag was deter- 
mined from the change in momentum from free- stream conditions to the 
measured conditions at the duct exit. The base drag, buoyant force, and 
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internal drag have been subtracted from the total-drag measurements so 
that a net external drag was obtained. The mass-flow ratios for the 
transonic and supersonic inlets were about O.76 and O.8O, respectively. 

The estimated errors in the various measured quantities are as 
follows : 


Quantity 

M = l.i^-l 

M = 2.01 

Cl 

±0.0045 

±0.0056 

Cd* • 

±0.0011 

±0.0015 

Cm 

±0.0020 

±0.0026 

a, deg 

±0.1 

±0.1 

It^ deg 

±0.1 

±0.1 

M 

±0.01 

±0.01 


PRESENTATION OF RESULTS 


The results are presented in the following manner; 


Figure 


Effects of horizontal tall on the longitudinal 
aerodynamic characteristics of the revised 

model; M = 1.4l 4 

Effect of horizontal ta,il on the longitudinal 
aerodynamic characteristics of the revised 

model; M= 2 . 01 ...... ^ 

Longitudinal trim characteristics of the revised 

model at M = l.^J-l and M = 2.01 6 

Horizontal- tail effectiveness and effective down- 
wash characteristics for revised model at 

M = 1 . 4 l and M = 2.01 . 7 

Longitudinal control characteristics of revised 

model at M = l.kl and M = 2.01 • • . 8 

Effect of various store arrangements on the 
longitudinal aerodynamic characteristics of 

the revised model; M - 1 . 4 l . . 9 

Effect of various store arrangements on the lift-. 

drag ratio of the revised model; M- 1 . 41 . . . .10 

Effect of dive- brake flaps on the longitudinal 

characteristics of the revised model; M = 1.^1 . 11 
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Effect of dive-brake flaps on the longitudinal char- 
acteristics of the revised model; M = 2.01 

Effect of dive-brake flaps on lift-drag ratio of the 

revised model at M = 1.4l and M = 2.01 

Effect of a forebody modification on the longitudinal 
aerodynamic characteristics of the revised model . . . . 
Longitudinal aerodynamic characteristics of the 

revised model with air- bleed port opened and closed . . 
Longitudinal aerodynamic characteristics of the 

original model; M = 1.4l 

Comparison of the longitudinal aerodynamic char- 
acteristics of the original and revised model; M = l.ifl 
Effect of model revisions on the longitudinal trim 

characteristics; M=1.4l 

Effect of dive-brake flaps on the longitudinal character- 
istics of the original model; M = 1.4l 

Effect of dive-brake flaps on lift-drag ratio of the 

original model; M = l.ifl 


Figure 


12 

.... 15 
. . . . lif 

.... 15 
. . . . l6 

.... 17 
. . . . 18 

.... 19 
. . . . . 20 


DISCUSSION 

Characteristics of Revised Model 


Basic configuration . - The longitudinal aerodynamic characteristics 
of the revised model with various horizontal- tail settings and with the 
horizontal tail removed (figs, k and 5 ) have been used to determine the 
longitudinal characteristics for trim at M = 1.4-1 and M = 2.01 
(fig. 6 ) . The minlmimi drag coefficient obtained at i-^ = -5° is approxi 

mately 0.057 M = 1.4-1 and M = 2.01. The results indicate that, 
with the horizontal-tail Incidence of -24-°, maxim-um values of trim lift 
coefficient of approximately 0.4-75 an<i O .675 were obtained at an angle 
of attack of approximately 15° for M = 2.01 and M = 1.4l, respectively 
The maximum trim lift-drag ratio was 4-. 5 for M = 1.4-1 and 5.7 for 
M = 2.01. 

The effectiveness of the horizontal tall as measured by SCm/3i^ 
decreased from -O.OI 60 for M = 1.4-1 to -O.OO 9 O for M - 2.01. (See 
fig. 7«) The decrease in ^Cm/^lt is primarily associated with Mach 
number effects on the tail lift characteristics. It may be noted that 
at M = 1.4-1 the horizontal- tail effectiveness decreases for values of 
it greater than l4-°. 
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The values of effective downwash angle (fig. 7) determined from the 
tail-on and tail-off pitching-moment characteristics indicate that the 
tail operates in an effective upwash field. 

An indication of the maneuverability at M = 1.-4-1 and M = 2.01 
may be obtained from the variation of with altitude presented in 

figure 8 . The term a^ defines the normal acceleration due to a rapid 
change in angle of attack and is determined in this case by the ratio 
of the maximum lift coefficient available for a horizontal- tail incidence 
of to the lift coefficient required for level flight at a specific 

wing loading and altitude. The Increment hence represents a change 

in normal acceleration from a level- flight condition. For convenience, 
the variation of lift coefficient required for level flight at various 
wing loading with altitude has been included in figm-e 8 . These results 
indicate that greater maneuverability is available at M = 2.01 through- 
out the altitude range because the lift coefficient required for level 
flight at a given altitude decreases at a more rapid rate with Mach num- 
ber than does the maximum lift coefficient available for a horizontal- 
tail incidence of -24^^. 

Effect of stores .- The addition of stores caused a relatively small 
change in the lift-curve slope and no appreciable change in the longi- 
tudinal stability at M = 1.4l. (See fig. 9>) The wing stores Introduced 
an incremental drag coefficient at == 0 of 0.0154 which is approxi- 
mately twice that realized with the body store or equal to approximately 
40 percent of the drag coefficient of the store-off configuration at 
Cl = 0. Comparison of the drag increase at Cl = 0 due to individual 
stores with that due to stores in combinations indicate that the incre- 
mental drag coefficient of the wing stores in combination with the body 
store exceeds tJje summation of incremental drag coefficients of the wing 
stores tested individually on the model by approximately 0.0040. The 
wing stores in combination with the body store resulted in the largest 
decrease in the maxlmian untrimraed lift-drag ratio; this decrease amounted 
to a decrease from 5.0 to 4.1 with the addition of these stores (fig. lO) . 

Effect of dive-brake flaps .- The results presented in figures 11 
and 12 Indicate that, with the dive-brakie flaps in a full-open position, 
the drag coefficient of the model was increased through the lift- 
coefficient range approximately O .060 at M = 1.4l and approximately 0.040 
at M 2.01. These flaps had no appreciable effect on the longitudinal 
stability but, as might be expected when their location is considered, 
these flaps adversely affect 8 Cm/^lt and result in a decrease in trim 

lift coefficient. For example, the decrease in trim lift coefficient 
for i-t = - 8 ° was approximately O.O 55 for M = 1.4l and M = 2.01. 


8 


NACA m SL56E07a 


Effect of forebody modifications, gun blisters, and duct air bleed . - 
The modification of the forward part of the fuselage to resemble the 
photoreconnaissance version of the airplane or the addition of gun 
blisters caused only a slight increase in the drag characteristics 
(fig. l4). Figure I 5 indicates that the duct air-bleed ports had no 
significant effect on the longitudinal aerodynamic characteristics of 
the model. 


Characteristics of Original Model 

Coir^)arison of original and revised model .- The longitudinal aero- 
dynamlc characteristics for M = 1.41 of the original model equipped 
with transonic Inlets for various horizontal- tall incidence angles are 
presented in figure 16 . The results presented in figures 17 and I 8 show 
a comparison of the longitudinal stability and trim characteristics of 
the original and revised model at M = 1.4l. In general, the revised 
model had a substantially lower drag through the lift- coefficient range. 

Effect of dive-brake flaps .- Figures I 9 and 20 indicate that dive- 
brake flaps were an effective means of increasing the drag for the 
original model throughout the range of lift coefficients investigated. 

For example, at = 0, the drag- coefficient increment due to the flaps 

amounted to O.O 66 and is approximately equal to that obtained with these 
flaps on the revised model (fig. 11). The pitching -moment characteristics 
(fig. 19 (b)) indicates these flaps had an adverse effect on the horizontal- 
tail effectiveness and resulted in small negative trim changes. 


CONCLUSIOKS 


From the results of an investigation of the longitudinal aerodynamic 
characteristics of a revised l/22-scale model of the Republic F-I 05 air- 
plane equipped with twin-root supersonic inlets at Mach number of 1.4l 
and 2.01 in the Langley i^- by 4- foot supersonic pressure tunnel, the 
following conclusions may be drawn: 

( 1 ) The revised model exhibited a minimum drag coefficient of 
approximately 0.057 a Mach number of 1.4l (tail incidence of -5^) 
which was substantially lower than the drag of the original model 
equipped with transonic inlets. Increase in Mach number from 1.4l 
to 2.01 had no significant effect on the drag of the revised model. With 
a horizontal-tail incidence of -24°, values of trim lift coefficients of 
approximately 0.475 O .675 were obtained at arj. angle of attack of 15 ° 

for Mach numbers of 2.01 and 1.4l, respectively. The maximum trim lift- 
drag ratio was 4-5 for a Mach number of 1.4l and 5*7 for a Mach number 
of 2.01. 
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(2) For a given wing loaxiing and altitude, the maneuverability would 
be markedly greater at a Mach number of 2.01 than at a Mach number of l.kl. 

(5) The addition of the wing stores introduced an incremental drag 
coefficient of approximately 0.0l6 at a lift coefficient of 0 which was 
about' twice that realized with the body store. The addition of the wing 
stores in combination with the boc3y store resulted in a decrease in the 
maximum untrimmed lift-drag ratio from approximately 5 .O to 4.1 at a 
Mach number of 1.4l. 

(4) The dive-brake flaps were an effective means of increasing the 
drag without causing significant changes in the stability characteristics. 
These flaps adversely affected the horizontal- tail effectiveness resulting 
in a small negative trim change. These flaps provided an average incre- 
mental drag coefficient through the lift -coefficient range of O .060 at 

a Mach number of 1.4l and 0.040 at a Mach number of 2.01. 

( 5 ) The photographic nose or the addition of gun blisters caused 
only a slight increase in the drag characteristics. 


Langley Aeronautical Laboratory, 

National Advisory Committee for Aeronautics, 
Langley Field, Va., May 2, I 956 . 



Gerald V. Foster 
Aeronautical Eesearch Scientist 


Approved : 



Chief of Compressibility Research Division 
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TABLE I.- C3B0METEIIC CHAHACTERISTICS OF l/22-SCALE MODEL OF REPUBLIC F-105 AIRPLARE 

Wing: 

Aspect ratio 3-2 

Span^ ft 1>^9 

Area (excluding inlets), aq, ft 0-795 

Taper ratio 0.468 

Sweep at quarter-chord line, deg 4-5 

Dihedral, deg -3-5 

Twiat, deg 0 

Incidence, deg ..... 0 

Airfoil section at station 0.36b/2 NACA 65 AOO 5.5 

Airfoil section at theoretical tip NACA 65A003-7 

Mean aerodynamic chord, ft O .32 

Horizontal tall: 

Aspect ratio ... ...... 3.06 

Span, ft 0.76 

Area (includes fuselage) O.I 9 

Taper ratio . 0.46 

Sweep at quarter-chord line, deg 43 

Airfoil section, root NACA 65 AOO 6 

Airfoil section, tip NACA 65 AOO 4 

Mean aerodynamic chord, ft... 0.26 

Tall length from c/4 of wing to c/4 of tail, ft 0.94 

Dihedral, deg 0 

Vertical tall (revised): 

Aspect ratio 1*75 

Span (to body center line), ft O .59 

Area (to body center line), ft 0.20 

Taper ratio 0.32 

Sweep at quarter-chord line, deg 45 

Mean aerodynamic chord, ft O .37 

Tail length from c/4 of wing to c/4 of vertical tail O .75 

Vertical tall (original): 

Aspect ratio 1*59 

Span (to body center line) 0-50 

Area (to body center line), sq ft O.I 55 

Taper ratio O .365 

Sweep at quarter-chord line, deg 45 

Airfoil section, inboard NACA 65 AOO 6 

Airfoil section, tip NACA 65A004 

Mean aerodynamic chord, ft 0-33 

Tail length from c/4 of wing to c/4 of vertical tail 0-79 

Ventral fin (revised): 

Area, sq ft 0.026 

Fuselage (revised): 

Length 2.8l 

Fuselage (original): 

Length 2-74 

Width, maximum, ft O .199 

Depth, maximum, ft O .296 

Frontal area, sqft O.O 5 I 

External stores: 

Wing store: 

Length, ft O .85 

Diameter, maximimi, ft 0.11 

Frontal area, sq ft 0.01 

Body store: 

Length, ft I .25 

Diameter, maximum, ft O.I 7 

Frontal area, sq ft 0.02 
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(a) Supersonic inlets on. 
Figure 2.- Photograph of model. 
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(b) Transonic inlets on. 
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Fissure 2.- Concluded 
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Figure 5«- Sketch shoving location of external stores. All dimensions 

are in feet. 
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Figure 5.- Effect of horizontal-tail-on longitudinal aerodynamic charac 
teristics of the revised model. M = 2.01. 
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(a) Variation of drag coefficient and angle of attack 
with lift coefficient. 


Figure 9 .- Effect of various store arrangements on the longitudinal 
aerodynamic characteristics of the revised model, i^ - -5°; M = 



NACA RM SL56E07a 




Illllll 


l:HL 

Hi 

^|?SSSSSS 


iZ 


ISSESESiS llZj 


iSKSliS iSf 

■{■■•■■a* 21* 


Ml 

III 


iiiiililiUi 

llllllllllllllii 

j'SIMliniSIKHI " 

'■EET 

is:8Mi;:i»:sM8: 


|s■ 8 SI■■K■■■k 

I:i8S8»s:mss mm 
8s:s:s:si;::hsi88. 
I::»s::»m;88SSS» .......... 

illllllilllPllll 
iillliliiiiiiioiir"" 




iilfffllflllliii 

jii 

Sir 

l■888■■SSSSSS^ 

lilllSSIKMIL 

|:S.»SS!!!!i i 

■IHSIIf 

e::»i 


Ieieee S! 
Ieeeie si 


[Ml 


I! in 


II! 


Ill 


i[j|[|i 

Illllll lljiiiiiiEiiu 

^••2■Mt■8S8■88•SS■■l 
l 88 ■ 8898 S 8 fSS •••••■>< 

ililiiii 


mill 

III 

iZ! 

ill 


ililn 

lEESS! 


II ::::ii 

81111 

mi 


j■M■■■•■l■ 88 ■■SSSSS■SSS•S•S■S■S 

||llilSllaSS88M*888l88*M88SSSS' 

11llSlSSSIil*8S881S888888SSS2SI 

!{Z»8:8:»im:i»8»:m::;8::i 

••■•■■■a 

2 •■■■■••■■a 28122**' 

>2****a ■■•■8S■■■St■SSS■S■j 


[■ 

store 

! O 

Off 

□ 

2 

wing E 

1 o 

2 wing a body 


Body 

i 


!■al■■•8S8S■ S!■S88■SS8■l 

I HniZs 


JlHHI! 

■lIivaaiiBiEM 
■■¥■■■■**¥>« 
»■■■■■■■■■«■ ■■■■■■■■ 

■SSSSlISlISS****!**** 

lillfiliHis! 

ilislilL .... 

esssss|||[:e:i; 


JSElIEIESllEiiSiiEEEii 

ii!i!lllljjjjiijj|lii|iim^ 

IssI ilfr”” 

II liilliiliini 

ill 

III II 
iiiiii 
III II 


si !S 




tSSSii*h*lik*8 

ss!SlEs;;»lEi! isSisl 

] :S:sEfSi]»S‘::‘SS;S!SSi|iiiiiSiSi SI 

!!!>'4s:i|s|!»!i:SiessSSI si 


!■■ ■■■ ii 
■•■■■■■■■■a 

llfiiliiill 


^!i 


^«*S!^^*&iE!!!!SSll******* 

tin'<:ItiMiiESE:si!iH:s:: ssiisEiisi 

jrj’ 

ii 


8 MSMM 8 M 81 :; ;» 8 r.:;u:^ 8 ?«H 8 n:s 8 

l!l*l ■■!■■* ■■■■I ■■■■■■■■ 


!!E ! 




! SSSsiSS :s:»:EEiiiii:i 

******* **t8*SiS***8*** 
■al8i88SSS3«SSS 
■■•■■■■■■■■■••■ 


ESSES 

SSSee 


lllil! 


li•ti|■■■■itB 
;■■■■■■■• 

ESSiiiiiii 
SSSIEIEESS 

S||||[|!» 
"jlili 

■■■■■•••■■■ 

■■■■■|i•■•■ 


ilisiniillliiiliillllli 

!!!ill!||||||l|liililll!liil 

ISEESiESiSisSiEssiEsisis! 

JlEKEESISSSSEEEISISEEES: 

iEEilE iESSIEEIES ESBBEEEnSSSBSBSHSSSBBS 
ssEsI l:sf:E:::!ssEBESEsS!BSEisssssis::F 
1EEEIEEIBBBBIIIISSB8S:!| 
ISSEEEEESSSSEEISEtljSs!! 

iiiiiiiiiiiiiiiiiiiilliillli 

■■■■■■■■■a •■•■■■■■•• »•■■>■■■•■«■■■ 

iiii IISSISEEEEEiESEEEIEEEEISSSSi! s! 


ESBBSiif”” 
lEIEEEI! 

liiSSSil 


iSsSsSSil 

ISEIIE 


Si«»i:dSSSSESSS>S!BS8s"n!ss!SiisSSssiBS 

... .......... ^9--9e-!^,>,2g|88 

..... JsslIZi 

■■•■■■■■■•lu....... 


illllll 


■■■■■■■*"* SIS******" »**■>■■ 

ISSSISEEEEEIESEEEIEEEEIS— 
SEBEBBBBSESSBBSBIISSSBBBSSSBBBSSBB 
ESSISSSBSS EBEBBSSBBSSSSSBSBBBBBBBB 
Ss;:::B:S!sssss!!S!:!!;sii;i!!!!M 
ssEii 


!■■»E■■ESSSSSSSEEBSBBBSSESEB!BBBS 

ISSSEEEESEESSEEEISSSEB 

:ESSiS!ISS|E888|ES|SE! 

illiiiiiliiiiil 

illlllllllllilfllllll 

IIKSIMaillinillSIB! 




■«■■■■ ■■■■■■■■■• 8888 SS 88 S 

■EE! 2222228*** ***■■■■■* 

Sssbb'es BBsSlijlli""' 

*9i8m 8 **t8*Si2il 

1"« ■i■«■■8222s■■■■ 

122 |:!:8ll:i8s:28: 

j|: 2|222;;2:288228 

lliiilisisHMiiii::! ' 

■■*l■*22■■■■■l 

■■■•ai222222222....a. 

:3sjS:;;::.»SSSSS sS: 
‘'■"'SS's 
nil 






Illi 


SSSSSSSi 

IEEE 


SS! 


J EEEin 

SisSis 

ll!l!llll 


|s BE 
BE " 


illi 


iiii 


iiiiii 

]ESs: 

■iii^ssh 

SSSSESBSS 


Ililiiii 


ZZZsEilsZZa 

22Saa|li 

t2828«S8 




■■■*■* ■■■aaavaaSaBBBaaaBBSIaZ* ^■■■TSaSSaSS.S.SSSSSSSSSSSSSE! — i 

itg^SEEKBEHslIiijiliiiiljlfjil:::: 


■■■■■■■•iBBBBai 82 S 222 a 2 BBB 2882 

: bs::b:bs:sssbs:::::::::b!b!Seb 
::;;::::b8ses:::::bbssbbsbb:bb;sss::^-» 
SSSEEEEEEEBSBEEBEBSSSSSSBBSESSBBESEIS::'! 

■aBitBBaBBBBBBBBBaBBBBBBBBBa SaSSSSrSS!!- 


(b) Variation of pitching-moment coefficient with lift coefficient 

Figure 9 ,- Concluded. 
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Figure 10.- Effect of various store arrangements on the lift-drag ratio 
of the revised model. i+- = -3°; M = l.ifl. 
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(a) Variation of drag coefficient and angle of attack 
with lift coefficient. 


Figure 11.- Effect of dive-brake flaps on the longitudinal characteristics 

of the revised model. M = 1.4l. 
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Figure 12.- Effect of dive-brake flaps on the longitudinal characteristics 

of the revised model. M = 2.01. 
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(a) M = 1.4l. 

Figure l4.- Effect of a forebody modification on the longitudinal 
dynamic characteristics of the revised model, i-t = 


aero 
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(a) M = l.kl. 

Figure I 5 .- Longitudinal aerodynamic characteristics of the revised model 
Air-bleed port open and closed^ i.^. = - 5 °. 
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, Figure I 7 .- Con^arison of longitudinal aerodynamic characteristics of 

; original and revised model. 1 -^ = -3°; M = 1.4l. 
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(b) Variation of pitching-moment coefficient with lift coefficient. 


Figure I 9 .- Concluded. 
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ABSTRACT 


This paper includes the results of an Investigation which has been 
conducted in the Langley 4- by 4-foot supersonic pressure tunnel to 
deteraiine the longitudinal aerodynamic characteristics of various con- 
figurations of a l/22-scale model of the Republic F-105 airplane at Mach 
numbers of 1.4l and 2.01. In addition, the effects of dive-brake flaps, 
open duct air-bleed port , and several externally mounted stores are 
shown. The effects of model revisions which included a lengthened fuse- 
lage, a relocated canopy, a contoured fuselage afterbody, an enlarged 
vertical tail, and a change in inlet geometiTy are shown for a Mach number 
of 1.4l. 
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